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mm*: mmm 

;i/ m m&m * n & r> mmi±mmm iz & ^ t , 

!ffflMa# £ A±r l t s5ih#m ~*sm&m jais^tc >>7b ^&t>* u y 
^mmLf=.^^^mr^mm^mmmm^m^xmm-t^^m^jms (s e 

q u e n t i a 1 ) ^&£;&£U BfflB^M^Hf^fCM-r -5 MTOIHil £ II & -T 
£ £ £ % }CftfgS#^^ S m$k%k<D 3>r^r^h (D&^t £ ? 

m %> #f& rt ib & ® m m © *g §g wm & * e> l & * «t e> & ft&ttj^jrag&ft & m 
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zmt=.^mm&mm&mzm^^x^m?znM<*sms (sequential) 

t mshh & l t iff mm mm^ & l , 
mm&^ikzftfcmmm^*i&mizmvxmm^y? : -3rx h «itx> h 

[0 0 0 1 ] 
[0 0 0 2] 
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j£^T'i±, ry^;^f;^^7©iiM (1 0 0 0 * 1 0 0 0J£A±) ffc^, 

B#©isa^^M^$tiTJ3u, w^cor-^-r^ (db), mm. m%k^a>M 

[0 0 0 3] 

u a - v ^jvmm&mjj^ «t * B^mie^fi tc o ^ r saw s . 0 6 
ifi^sns. ^/Mm^^MMMLS 5 o o urns-^ £a*u v^o^ 

ooti, SgfiiSfiMi5 o 0 T*1Tm3*l£^$Ji^lCc^T, /\7 
[0 0 0 4] 

^m^^iim^js 5 o o (Dfst£o^m^ft%m\z~D^xwLm-t & B =? 

T?S>S. Mi2tf>»®S^£x_u_v (u, vtt-ftjftfiDfiEgt) ttSi:, fit 
[0 0 0 5] 
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mi] 

P_x = Predict {x_u_v} — (1) 

tm?Z.£tfV%Z> a Predict {} ft, ^iWtefcff jrrs^W»T?&S 

[0 0 0 6] 
[«2] 

P 1 = x_l _0 ?j:P)SV=1, 
P 2 = x_0_ 1 4^SV=2, 

P3 = Integer { ( x_ 1 _ 0 + x_ 0 _ 1 ) / 2 } &£SV=3 

- (2) 

£^Z> &OiZ®;&)T&< a iiT, Integer {} fcfc, MMfS BB»T?& 
So jSJCS-WSI^.^affll^aT'tt, fllPl, P2, P 3frt>M%Mmtf'b 

[0 0 0 7] 

jg^£*l£^$HiI£ S V_x = Selection {P_x} fc-TS fc, ^$1 

[0 0 0 8] 
C»3] 

E r = I x - S V_x ... (3) 

*SM$:C_x£U .5* (3) (en hffiiEU Srim*** i:, filMIIE 
r t±, 

[0 0 0 9] 
[14] 

E r = I x — SV x + C x ••• (4) 

4 2001-3048119 



#2000—257767 



[0 0 10] 

[0011] 

[0 0 12] 

mm. ±mmm(Dffii2.wmx_i_o > x_o_i, x_i_icd 

#9S:#lf*. JSi2Miitx_l_l fc, MiaH^x_l _0, x_0_l £ £J£if£ 
U 

[0013] 
[»5] 

fcU x_1_1# (x_l_0, x_0_1) «fc»J*fc&tf, P x = m i n 
(x_l_0, x_0_ 1 ) 

fcU x_l_l# (x_l_0, x_0_l) «*: U /J>3& e>ti, Px = max 
(x_ 1 _0 , x_0_ 1 ) 
-€-*l£W&e>&£, Px= (x_l_0 + x_0_l) /2 - (5) 

£U ^iftMlP x *W-m-?Z>o min (x_l_0, x_0_ 1 ) ft. 
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x_l_0, x_0_l (Do%(D/^^ ^;fr£:> max (m i n (x_l_0, x 
_0_1) ) it. x_l_0, x_0_l(Do %*£\<^$:miR-tZ Z\ tZm-t 

[0014] 
[0 0 15] 

3 o j: e> \zm& x tezftfeb® x-%> y , y a - -fjvmm&m jc 

[0 0 16] 

vrt-t/7)imm&m*ft&?mm}±mmmz&^T, ^wM^mm 
h^y ytfiz'&^x, mmm^zxti Lxmm^masm&mmwmizi/y 

3E&**-*#J*»na£S (Sequential) ^£ifeU fatB^M^fiUIrimc 

iw ■* * mm z m m £ t % jc us ib#^-5t^ s <d n > ^ * * b <z> * 
^tzftfto^m^mmfrmm^mt., mm^y^-** bizm^^x^mmiEL 

t^mmm^riz^y b □ ^-nmt^m-t^y b □ ^-n^t^mt. zmx.xw 
mffim^z£f&-tz>'&mmmwinyT*rx b^^jm^t^m^m-t^^t.^ 
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[0 0 17] 

^mz. mm&^m*sffimmiz*s7 vmrnM^yv^mM^-hm^r^^ 
i^mr^m^m^m^m^xmm^m^m^wMsmm^m^x^am^m 

*^-fb$ti^n>-f-^x hizmvxwffl^mm&^wmjEzfite-o 
wmt^mz. w^itzn&mmm^z^y bu¥-&^tLx. mmmmrn^ 

[0 0 18] 

mRx? i/ > & am* l & rt zmfc-tm m&mm&m *m^x mm 

^^^^smm^mLxm^mMMmmizm^^wm^mm^Wiii'r^t. 

mizM^^m^mm^mj^miELx^mm^n^Lxmmm^m^^m^t 

h n t? - nmt o t wfluEang-s & f -g> & m -? z> z t. z mm t -r z> mm. 

[0 0 19] 

izm&0m~^ffi&mm<z>nyT3rx bizm-^^^xmrn^m^n^o^y^^-^ h 
^y=v yfizm-ox. mm0m*sm&mmmmizi/7 
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[0 0 2 0] 
[0 0 2 1] 

b^Tvyyizfe^Tmmm^<DW^tmm*ft&?m^mmnyT*x b^ 

[0 0 2 2] 

iMtfn^r^x h blasts wiiiMaf 1 1 i o, ^mmm. 
m^mmm^nm-t^mmmnin^mi 20, jkx$nmttm,t=.wmm j %* 
ny bu^-nmtt&ziy bn^-^mt&m^mi 3 0 n^^mm.^tis 0 

[0 0 2 3] 

yv^Mm^iumLt^m^^mr^mm^mmmm^m^xmm^^^m 

b=E?V y?<Dfcsb(Dffim.=iyT3cx h £*^ft-f£ 0 i^M^C^DT 
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[0 0 2 4] 

t-?m% &&&&&& m^x&m-t&nsms&m^ */y hmmmmt \zyv* 

[0 0 2 5] 

[0 0 2 6] 
[»6] 

H=round (AI) , 

I = r o u n d {A _1 H} (6) 

fc^jfo-r rrt% Ate, NXNofiiRvhu^xt, a _1 ^#^e 

tStiCfctS. round {f (x) } fe&IKgfcf (x) fcSEfStft 

[0 0 2 7] 

haSSMttJitt, 0«:/B^T, &3l»g£f (x) & f (x-a) 

biSIt ffteo-. ■ £ 0) <fc 3 $/ 7 hffiSS:, s&3£U 
J^TT'li. a © s #L3I £ (a) . si$5t5. 

[0 0 2 8] 

vyy^fmm.Wk®m&. \syv*—fe\zuw~$'z>tz.®>(DyimT*&z> 0 &r?x*\% 

, l/yV^$£W&WM1tm. {} £^31"*- 5. i£m {} i m {} 

to 

[0 0 2 9] 

A?t?'J£ (n, m) ft2>£, nT$£ S s r s {} ^ ( 6 ) <Z>nT3£S 

[0 0 3 0] 
[»7] 

h n=round { s r s {round {m{( a n m i n ) . s } 
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} } } , 

i n=round {srs {round {im { (b n m h n) . s 

} } } } (7) 

u mzi^<D^K\tm&h^ B mm<DZt<. ^ (7) zmi&wiz®: 

$>Z> 0 BT3S»tt3^SlfcS*l«^3£#*fe«, Ladder Network^ 

l e a P f i o gmmzmmvtc.^mtfmft!T*&z>f)K mswvit. mzmfei, 

[0 0 3 1 ] 

VATVIZ, fMil, round {srs {round {}}} £ r s r {} £ 

±m&mma><&tt»smsmmz, se>c, ^wiz^zmiEZMx.. ^m»sms 
^m^mp_n^m^mt. &&&&& r* j t'^it, 

[0 0 3 2] 
C«8] 

h n=round {srs' {round {m{(a n m i n, P 

n) . s} } } } , 

i n = r o u n d {srs' {round {im { (b n m h n, P 

_n) . s} } } } - (8) 

T&*gU niz 1 o<z>5£tcfc|:|Bj£L.fc^ 0 i: <, 5£ ( 8 ) 



1 0 
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[0 0 3 3] 

JerFTftt, ££_t, round {srs' {round {}}} & r s ' r { 
} tm-t^O^H-r S„ rsr {} iirs' r {} l/fc*^*, ^ 

[0 0 3 4] 

#3ftnn£S^m<Z)zi h^2o©^©«?:^t 0 ^ (7) &tf5£ ( 
8) 

[0 0 3 5] 
[19] 

h_l=RSR {m { (a_l_m i_l, P_l) . s} } , 

h_2 = RSR {m { (a_2_m i_2, P_2) . s} } , 

i 1 - RSR {im { (b_l_m h_l, - P_ 1 ) . s} } , 

i 2 = R S R { i m { ( b_2_m h_2, - P_2 ) . s } } 

(9) 

fc^jfo-T^ BTa»ffi««^feS*lSJ:^JC, a_l_m, a_2_m, 
b_l_nu b_2_m, s te»fl^c&£^S 0 t^f£#Jftfc3;ft5&^££ti: 

, Ladder Network^Leapflog »3t & 5pJM L fc^MSfc 

[0 0 3 6] 
[0 0 3 7] 

Cfti o] 

h_ 1 = R S R {m { (Sa_l_m i_l+P_l) . s) } , 

h_2=RSR {m { (Sa_2_m i_2 + P_2) . s} } , 

i_l=RSR {im { ( 2 b_ 1 _m h_l-P_l) . s} } , 

i_2 = RSR {im { (Eb_2_m h_2 - P_2) . s } } 

(1 0) 
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[0 0 3 8] 

Ladder Ne two rkfcLe apf lo g 3t& -feftlJS L 
o^TSi^"^. 0 2li, 2*2ffff^©Ladder N e t w o r k 

[0 0 3 9] 

-M&*f#I^H = AX{C;}3^T, 2*2|t^JT% jEIitad-b c = 1 
[0 0 4 0] 

mi i] 



A = 



a 
c 



b 

d 



1 0 
<d - 1 > /b 1 



1 b 1 0 

0 1 (a - 1 ) /b 1 



A' = 



1 ( 1 - a) /b 
0 1 



1 O 

- b 1 



1 (1 -d) /b 
0 1 



(1 1 ) 



[0 0 4 1] 

£.m^Z 3^T% kl= ( a - 1 ) / b , k2 = b, k 3 = (d- 

1) /btbt, 02(DLadde r«^A^3SS4x* 0 3(Z> J: ? &«J&£ L a 
dderNetworkiH^,, 
[0 0 4 2] 

[0 0 4 3] 
[»12] 

Q=round (xl + cOxO + 1/ 2) , cO = kl 
H0 = round (xO + clQ+1/2) , cl=k2 

Hl = round (Q+c2H0 + l/2) , c2 = k3 •••-(12) 
^flfctt, L e a p f 1 a g»-iftt53il^T'§5. 0 3 fcfc. 
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L e a p f 1 a g««-T?-jRft Ufc*»fft0T?*>5. Ztlfrb, 
[0 0 4 4] 
[»13] 

H0= (cOO + clOcllcOl) xO + cllcOlxl, 
Hl = clOcllxO + cllxl, 
x 0 = d 0 0 H 0 + d 0 0 d 0 1 H 1 , 

xl = d00dl0H0 + (dll + dOldOOdlO) HI (13) 

Rra*^fe#tt, cOOdOO = clldll = l, c01=-d01 
% c 1 0 = - d 1 0, V$>&. 
[0 0 4 5] 

[0 0 4 6] 

mmmmmmnt. *-r, M^iacaffiisM wkm^. surra 

[0 0 4 7] 
mi 4] 

SP=round [f (Select {x_p}) for max {Sm}] 

(14) 

tit3i:^t6 0 ggft Dm ffMff&*/hfc& L#>£ J:e>^jf 

[0 0 4 8] 
[»15] 

SP=round [f (Select {x_p} ) for min {Dm} ] 

(1 5) 
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5. mmmmmmmms p«, w^it u_ P ) ©mum* 

[0 0 4 9] 

[0 0 5 0] 
116] 

SP=r ound ( [p : a to d ] 2 w p * x p } (16) 

IC&S. ££U #>f ^ l/^^&StgilRIUtC'r [p : a to 

d] Swp = 1 JCfis«J:^tCiES'ffcbTfe<. 
[0 0 5 1] 

»Rn£S^&fiMRH_p £5$ (14) , *(15) IC^T«#)T, 

[0 0 5 2] 
[117] 

SP=round [f (Select {H_p} ) for max{Sm}] 

SP=round [f (Select {H_p} ) for min{Dm}] 

(1 7) 

[0 0 5 3] 

it> #»t^siesi£ ©sanest*. s(n) fcHflitcur, 

[0 0 5 4] 
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[»1 8] 

SP=round [f (Select {H_p, A or B}) for m 
ax {Sm} ] , Sfcli, 

SP=round [f (Select {H_p, A or B}) for m 
i n {Dm} ] (18) 

V*<r3**©f^flMR (A, B) fcn- K:7y 4MfcLT££, 

[0 0 5 5] 
[0 0 5 6] 

©3>^3fX hlfcC t Cr*Cp£&£ 0 Il^ffiOi^lCij:, IEAtf)£JlS 
[0 0 5 7] 

M(c$ f cic^»^^gi#i$tH_p©3>7 : -dpx NSrfiimb, fi^b&frfte). mm. 
^bja©»^, vs&&t.*<Dmm&&M* (H_r_ P , H_r_ P ' ) t.-rn 

¥«*&JIfcJft*MiS3l33i (| | T'ffltf) iin^** KSlK^f PCt'^L 

T, 
[0 0 5 8] 



1 5 
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C«l 9] 

A r p=H r p — H r p ' , 

Ct s r p = | A r p |, 

PC = Sign {A_r_p} (19) 

[0 0 5 9] 

[0 0 6 0] 
[»2 0] 

Ct h r p n = | H r p n — H r p n' |, 

PC = Sign {H_r_p_n -H_r_p_n' } (2 0) 

c t s tc t h zm^t-tzmmviz, ctx^ts. 

[0 0 6 1 ] 

mz. ^mmmn.&^mi 2 oiz-?^xmw-?z> 0 ir-ea, 

¥S1 1 0&Cj:U3lffi£ft£*^mHii£OP_x. *^ft£ 3 h 

[0 0 6 2] 
[12 1] 

E r = I x — OP x + C x (21) 

[0 0 6 3] 
[»2 2] 

I_x = E r +OPx-C_x (22) 
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[0 0 6 4] 

-^M^bT^u, ztizmmte^y bu^-w^itmmxn^t^ta^ mm 

[0 0 6 5] 

c:©J:^^a:^i^©l^!i^^fe£EJ^i^«©s&f^^cov^TSlre , r«. H4ii, ^i^©- 
Hi® fitfe s v #i±^« © mm -r & m m <dm mmm t mm mm <d mm <d — 

W*BVX^&. ^mtt&<D&tmm& I_x, »I®it£x_p (p = p_u_ 
[0 0 6 6] 

S mte, 
[0 0 6 7] 
[»2 3] 

Sm=Similarity {H (x_p) } (23) 

mmmm snt 

[0 0 6 8] 
C»2 4] 

SP = Select {H {x_p} } for max {Sm} (24) £^ 



1 7 
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[0 0 6 9] 
[»2 5] 

OP=round { f (SP) } for max (Sm) (25) £te& 0 

c fMilffi^l 2 0li, iWflOPt, n>-r-3px h «fc 

[0 0 7 0] 
[»2 6] 

OE r = I_x-OP_x + C_x (26) 

ii^trii^ts. x> hntr-^F^fcjEai#si 3 oii, e> fc lt 
[0 0 7 1] 

mm 7?» & Bf iEiJs® 7 n - ^ * - h v & & a 
&mmm^m^^n6t (sio) , wtait (s 1 n zmn-tz* mmiti* 

, #3>^dpxh (Ctx) #{C, ^Mf^fBUff S u m [s] [Cn] , 
h ^5AH [Cn] , ^MMC o r r [Cn] © Mfl; &ff & 5 . illf, 

[0 0 7 2] 

mvm:, ^fina/s^a&ff*^ (s 1 2) . nttt mm^sm^. 

fcv*T, KW3RI__x^e>0)#»"5r3es3ESI#»H__xS:*«)S. #$c«B£S^ 

iil^SRS (x) , ^iil^SRSi (x) tt^i:, 5£ (7) j^e>, 

[0 0 7 3] 
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[»2 7] 

H_x = SRS (x) =RSR {m { (a_n_m i_n, P_n) . s} } 
_x (2 7) 

[0 0 7 4] 
[«2 8] 

I_x = SRSi (x) =RSR { i m { ( b_n_m h_n, P_n) . s 
} } _x (2 8) 

[0 0 7 5] 

edict () ilfSi:, «mx<7)p3fi^tC^VNTtI^M'fiP_x«, 
[0 0 7 6] 
IW2 9] 

P_x = Predict (H_x_p) (29) 

^mmmp r e d i c t (h_ p ) mm^mmm&m&iziz, wz.\t* 

MM (Similarity) S m©*jg©ST'tt, ftSrSHRRStS elect 

©w«f ex, 

[0 0 7 7] 
C«3 0] 

Predict (H_p ) = round (f (Select (H_p ) ) ) f o 
r max (Sm (H_p) ) (30) 

[0 0 7 8] 
[0 0 7 9] 



1 9 
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[»3 1] 

C n = C t x (A) (3 1) 

-c&s. ctt, ny^*x b^mm<£>mm&&-% (r_ P _ n ) ict^is. 

[0 0 8 0] 
[0 0 8 1 ] 

E r=H x — P x + Co r r [Cn] (32) 

[0 0 8 2] 
CiSC3 3 ] 

H x = E r. + P x — Co r r [Cn] (33) 

[0 0 8 3] 

5 (S 1 4) „ ftmtT'lZ. l/«i$fttflii^CE r = Co n v L ( 
Er) ^#-ft&, Er=ConvL _1 (CEr) » P> 

[0 0 8 4] 

#ac x> hn \£-nmtittfi&o (si5) 0 mmizmm^ z o u t c o d 

[0 0 8 5] 

[»3 4] 

O u t C o d e = E n t r (CEr (Cn)) (34) 

[0 0 8 6] 
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[»3 5] 

CEr (C n) =Entr _1 (OutCode) (35) 

[0 0 8 7] 

$e>(C MiOfeft, n>^=3p^ haE»©3g*ftf*^fTJ&*)ti-B (SI 6) 
. fllMltSum [s] [Cn] t tXh^AH [Cn] #JgSr3*l 
£<> MZEM^Co r r e c t () tC<fcoT, ^MfitMCDff 

[0 0 8 8] 

[»3 6] 

Corr[Cn]=Correct(Cn, S u m [] [] , H [] ) 
(3 6) 

[0 0 8 9] 

(sn), »t>»jT?3&^n«, s i 2jcMo*rassiai^a^e>©#iias:«fe»j 

m-to mtDVT'&tiit. mmzmT-tz (sis) „ 

[0 0 9 0] 

n tf - #«fcj> ItfeU, 1/3 WTSIiC * 7fBE»tS liltfTftS. 
[0 0 9 1 ] 

fl3»fflCf*:{ClB»Stifc^ , Dy^AtC|Bi4LTfe<. fit, ^©^D^Afeu 
IfrlBlCSKiiS C D - R OM (Compact Disc Read Only Memo 



2 1 
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[0 0 9 2] 

[#PJ?©$jJH] 

[0 0 9 3] 

ffi»ffilB<Z)iSv^y^-S/^;biififejEEiMl^nriBi:«:*. 

[0 0 9 4] 

7\Z'&-oT. mmW&S (Sequential) &&&mLX%jm z Pfflfe&$f. 
[0 0 9 5] 



2 2 
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mi] 

[H2] 

2 * 2ffff#l0)L adder Networ k <D&&,m , V2b %>« 
[03] 

Leapf lagM?-MLtl»R 
[04] 

[05] 

[06] 

[07] 

ioo -#MiS3>f^^ h^f^^bm iio -li^iiij^a 
120 -^wmmnm^m. i 3 o -x> h n tr-^#fbffiKi#s 



ffiIE#2 001-3048119 



#2000—2577 6 7 



[HI] 



i 

n 



o 

CO 



1 



1 




Hf 


□ 

J- 


Si 
l+J 


A 
H 





njr 

ih 

K 

■rt- 
iK 

A 
n 



3£ 



o 
o 



i 



2001-3048119 



#2 000-257767 



[B2J 



o 
X 



o 
X 



co 



+ 



CO 

I 



+ 

I 



+ 

\ 



CM 



+ 
I 



CM 



- + 



+ 

i 



o 



o 



ffi|E#2 001-3048119 



#2000-2577 67 



CH3] 



o 

X 



o 
o 

"O 



o 



+ 



o 



o 

X 



X 

f 



o 
o 



o 

o 



o 
o 



+ 



o 
X 



2001-3048119 



[04] 



#2000-25 7 767 



o:| o°i n=> 

X X 

O O O 



I 



OS OS O 



O O 



I 

x 



O 



mmn 2001-3048119 



[05] 



#2000-257767 



S 1 0 

^ 

S 1 1 



S 1 2 



S 1 3 













S 1 










S 1 







S 1 6 



Miff its 



S 1 7 




Yes 



S 1 8 



5 



ffisE#2 001-3048119 



#2 000-257767 



[H6] 





ism 



6 



mtl4t 2 001-3048119 



[0 7] 



#2000-257767 



^ _ CM 

oh 


Oh 




O-: 

— X 


OH 




. ^ CM 

OH 

X 


OH 


OH 


• 


o 


OH 


• 


• 


O 


• 


• 


• 



7 £B§E#2 001-3048119 



#2000—257767 



mm] 

mm] u /i - v -fjvmmmm ic as v * r mm&mm & fa± $ -& & 0 

Wiin>f^X h^^-SHt^lgl 0 0 
L «Ti££:f£ £ ffi £ SI m & ^m^iJC & ffl V % T £ % -T «H£ S §11 

■5. x> hn fcr-f3F-^ftffi»#©i 3 o ^-mstifclifflRfg-^&aiv hntf 
[JSftEIJ 0 1 



fflll#2 001-3048119 

/ 



#2000-257767 



2000-257767 
50001090583 

feM —W 19 0 9 

1 2 9 ^ 60 



C#ffffl«A] 



^ If A 

000002185 

mmsua;riis^ia;rf6TB 7: 



3 5# 



100092152 



miiE# 2001-3048119 



i 



#2000—257767 



ffl M A 



[000002185] 



1. 11^9 

ft ffi 



1990^ 8^300 

jK]Kisa;nE*iS;ri 6TS7#35# 



l 



ffiIE#2 0 0 1 - 3 0 4. 8 1 1 9 



